Introduction
Attention-deficit/hyperactivity disorder (ADHD) is defined as a neurodevelopmental disorder which is characterised by inattention, hyperactivity, impulsiveness and poor organisation.
The recognition of adult ADHD in psychiatric populations is often underreported. The diagnosis may be obscured by high rates of psychiatric comorbidity. 13 Studies by Mohr et al. 14 and Corbisiero et al. 15 indicated high rates of comorbidity of ADHD with other psychiatric conditions. Of notable consideration is the high rate of comorbidity between ADHD and substance use disorders (SUD), with literature indicating that risk of development of one or more SUDs in adult ADHD is twice as high as that seen for the general population. 16 Additionally, the presence of ADHD has been reported to modulate the course of SUDs, with its presence being associated with earlier age of onset, more rapid induction of SUD, more severe presentation of SUD and poorer remission rates. 16 However, despite this known association, distinguishing ADHD as a co-occurring disorder in SUD subjects presents its own challenges given that each condition can impact the other's presentation, prognosis and severity. 17 These examples of adult ADHD recognition challenges are emphasised when considering that characteristics often accompanying the disorder were not explicitly associated with ADHD diagnostic criteria prior to DSM-5 publication. 18 Furthermore, symptoms may vary among patients, evolve over time and mimic symptoms of other disorders. 19, 20 Additional challenges in ADHD research which predated DSM-5 were as follows:
1. the criterion that clinically significant ADHD symptomology should have been present from childhood, prior to the age of 7 years 2. problems with retrospective corroboration of symptoms in adults. 21, 22 The net result of these diagnostic limitations was to make the diagnosis of ADHD in adults contentious. Therefore, the disorder is often under-diagnosed and under-recognised in adults, emphasising the need for a valid screening instrument.
Diagnostic tools and scales for attention-deficit/hyperactivity disorder
The DSM-5 1 (together with its earlier editions) and the International Classification of Diseases (ICD-10) 23 were the diagnostic manuals available for the diagnosis of ADHD at the time the study was conducted. 3 It is acknowledged that ICD-11 has since been released. For older adolescents and adults, the DSM-5 requires at least five symptoms of hyperactivity-impulsiveness, inattention or both. It also calls for strong evidence that the symptoms interfere with, or reduce the quality of social, academic or occupational functioning. The predominantly hyperactive-impulsive, predominantly inattentive and combined subtypes are maintained, but are now called presentations, because their poor temporal stability has resulted in their validity being questioned. 1, 24, 25 To facilitate ease of application of these diagnostic criteria, a number of screening tools based on their listed symptom categories and descriptions have been developed. These include Conners Comprehensive Behaviour Rating Scales (CBRS), 26 Conners Adult ADHD Diagnostic Interview (CAADID), 27 Mini International Psychiatric Interview (MINI PLUS) ADHD module, 28 Brown ADD Scale (BADDS) Diagnostic Form, Wender Utah Rating Scale (WURS) 10 and the World Health Organisation's (WHO) Adult ADHD Self-Report Scale (ASRS). 29 Self-report measures are frequently used to confirm ADHD symptoms and levels of impairment in adolescents and adults. There is strong evidence that adults are reliable reporters of current ADHD symptoms and that adults' self-ratings and informant ratings are highly correlated. 22, 30 To investigate the validity of adult self-report questionnaires with respect to the factor involving corroboration of both retrospectively reported childhood symptoms and current ADHD symptoms, the study by Murphy and Schachar 22 required adult subjects to complete two questionnaires. Each one related to either childhood or current ADHD symptoms, with a parent and partner completing similar corresponding questionnaires. The subjects were not drawn from an ADHD population, nor were they assessed for ADHD. 22 When the completed questionnaires were compared and assessed, statistically significant correlations were found. 22 These results suggest that, when questions hold a degree of specificity, adult self-assessment of ADHD symptoms can be considered accurate. 22 The Adult ADHD Self-Report Scale Version 1.1 (ASRS v1.1) was developed jointly by the WHO and Kessler et al. 27 in 2005 and is a reliable and valid self-administered screener for evaluating current ADHD symptoms in adolescents and adults. 31, 32 The ASRS v1.1 consists of 18 questions (nine questions probe for inattention and another nine questions probe hyperactivity and/or impulsiveness) based on the criteria used for diagnosing ADHD in the DSM-IV (Text Revision). Six of these items -the ASRS Part A (ASRS-A) -have been found to be most predictive of symptoms consistent with a diagnosis of ADHD. 33, 34, 35 The design of the ASRS allows for collection of ADHD symptoms in the context of adulthood by relating symptoms to adult situations such as work, tasks or projects instead of play or school activities. 36 The investigation by Kessler et al. 29 reported very good reproducibility of overall clinical evaluations for use of the six-question screener, with the full evaluation enabling refinement of the clinical classification and showing good correlation with clinician-rated symptom severity. The ASRS sensitivity within the survey population used by Kessler and colleagues was determined to be 68.7%, with a specificity of 99.5%, yielding total classification accuracy of 97.9%. 10 However, it is noted that specificity may be lower in clinical samples with high rates of psychiatric comorbidities, with a substance using sample yielding a higher sensitivity of 87.5% but a lower specificity of 68.6%. 10 This underpins the need to ensure that proper diagnostic assessment is completed following screening activities.
This screening tool has been translated into many different European and Asian languages and is widely used internationally. 37 According to Yeh et al., 36 the investigation into the use of the Chinese version of the ASRS in Taiwanese adults was thought to be the first study to examine the psychometric properties of this tool outside of the United States. The Chinese version was found to be reliable and valid. 36 An investigation into the use of the Korean version of the ASRS showed that the tool displayed good reliability and validity.
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Use of the Adult Attention-Deficit/ Hyperactivity Disorder Self-Report Scale in Africa
Research into the use of the ASRS in African populations is, however, limited. It has not yet been translated into African languages. Some schools of thought hypothesise that the diagnosis of ADHD is a construct of modern Western culture, 38 with superficial assessment of the rates of the condition reported for both Africa and the Middle East in the metaregression analysis conducted by Polanczyk et al. 39 supporting this notion. Although the rates of ADHD reported for these locations were comparatively lower than those for other geographic areas, the authors stated that this finding should be interpreted carefully given that the number of available studies for inclusion in their review was limited in comparison to other geographic areas. 39 This study did, however, determine that the reported variability in prevalence rates across the world was mainly because of the methodological differences in the analysed studies. 39 Thus, there is scope for the application of a standardised screening tool within African populations. Such a screening tool should be appropriately translated to facilitate understanding and allow for comparison with international prevalence rates.
The ASRS has been updated for DSM-5 criteria by Ustun et al., 40 and the operating characteristics were improved. The new screening scale is short, is easily scored, detects the majority of cases and has a high predictive value.
Study aim
The primary aim of the study was to investigate the use of the ASRS in a South African setting.
Objectives
The objectives of the study were as follows:
• to screen for ADHD using the ASRS in a psychiatric patient population in the public health sector • to administer the ASRS using psychiatrically trained nurses working within the selected environment • to establish the potential prevalence of ADHD in the study population • to identify substance use pattern differences between groups defined by the ADHD screening results and the presence of EF and emotional control (EC) deficits
Methods

Setting
A patient population in Port Elizabeth, South Africa, was identified representing a developing or low-and middleincome country (LMIC) patient population. This population was used to perform a preliminary investigation into the use and application of the ASRS within a South African context. The setting was an acute psychiatric treatment unit that is utilised for the stabilisation of psychiatric patients presenting with acute mental illness (with patients being either discharged from care or transferred to an acute psychiatric hospital after an appropriate duration of treatment).
Consultation with physicians in the facility indicated that routine screening for psychiatric conditions such as mood disorders and schizophrenia in subjects was established; however, screening for the presence of ADHD was generally not conducted. Given the high rate of comorbidity seen in psychiatric populations and the potential for identification of previously undiagnosed ADHD in adults, the unit was considered to be an appropriate setting for conducting the study.
Sampling
A convenience sample was used with a target for screening of 30 patients. The sample size was not statistically determined, but was applied because of the study being exploratory in nature with limited resources available. Three psychiatrically trained nurses were utilised as fieldworkers. Selection of the nurses was performed in consultation with the facility physicians. Exclusion criteria were participants who did not complete primary school education and those with a history of head injuries. Training was provided to fieldworkers during April 2016. Each nurse screened 10 patients, with data collection being completed between July and December 2016.
Although the ASRS is designed for self-administration, a decision was taken for the screening tool to be administered to aid understanding of possible language or cultural peculiarities which were thought to provide challenges with translation and interpretation of the type of information required from the participants. The data collection duration was not preset prior to initiation of the study for the following considerations:
• Administration time required for each screening could not be accurately determined based on the training provided to the representative fieldworker.
• Data collection was performed within the facility during the participants' inpatient admission, thus limiting the time available for identification of suitable participants and administration of the data collection tools.
• Use of private consultation areas was required, the availability of which was limited.
• Fieldworkers had to perform the screening during hours in which they were not on duty.
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Assessment method
The ASRS was used with another data collection tool suitable for use in psychiatric patients, which included details on demographic information and substance use and consumption. The data collection pack consisted of the following sections and summarised detail regarding the particular information gathered within each section: It was estimated that administration of the data collection pack would require a period of 1 hour per interviewed participant.
Statistical analysis
Data were analysed using Statistica v. 12 (Dell Software). Analysis of variance (ANOVA) models were employed to determine differences in age, gender, inattentive and hyperactive/impulsive scores, EFs, EC and age when substance consumption started. The results were analysed as a function of ASRS results (ASRS positive vs. ASRS-negative).
Fisher's exact test was used for 2 × 2 contingency tables (gender, previously diagnosed ADHD, previous MPH medication and differences in the substances used). Differences in other categorical data (ethnicity, home language, employment education level and clinical diagnosis) were established by chi-square test.
Ethical consideration
The research proposal wherein the procedures for collection of data from human participants were described was in accordance with the ethical standards of the Research Ethics Committee (Human) of Nelson Mandela University and with the 1964 Helsinki declaration and its later amendments (H14-HEA-PHA-081). Permission to perform the study at the selected unit was provided by the hospital manager. The study fieldworkers selected candidates for the investigation and informed consent was obtained from participants prior to administration of the data collection tools. The informed consent procedure allowed for patients to endorse if they granted permission for the results of the screening to be shared with their attending health-care team with consideration for potential modification of the respective treatment plan(s); however, follow-up related to this aspect was not undertaken within the study and has not been reported upon.
Results
Participant demographic information
A total of 30 questionnaires were completed. All participants were South African, with two-thirds of the participants being men (66.7%, n = 30). The ethnicity of participants varied with the highest ethnic representation being black people (46.7%), followed by mixed race people (23.3%) and white people (3.3%). The remaining participants did not clearly endorse ethnicity (26.7%).
Half of the participants indicated isiXhosa as their home language, 36.7% were Afrikaans speaking (11, n = 30) and 13.3% were English speaking (4, n = 30). More than half the participants were unemployed (55.0%, n = 30) and 50.0% did not complete the final year of their secondary education (grade 12).
The diagnoses endorsed upon admission varied; refer to Table 1 . Substance use disorders were definitively stated for 16.7% of participants (5, n = 30). The admission diagnosis was not stated for 40.0% of participants (12, n = 30). In some instances, conditions such as bipolar disorder and substance-induced psychosis were the considered differential diagnoses.
Attention-Deficit/Hyperactivity Disorder Self-Report Scale screening
Challenges with administration of the ASRS were reported by the fieldworkers because of difficulty in interpretation of concepts therein described in the English language. As a result, the estimated interview duration of 1 h was found to be conservative, and the data collection process was more time consuming than initially anticipated.
Cronbach's α was calculated for both the ASRS-A (first six questions) and the full scale ASRS (18 questions) for the present sample. Cronbach's α for the ASRS-A was 0.72, which is an acceptable value, while for the ASRS-18 it was 0.93, which is considered excellent. The internal consistency, which is a measurement of scale reliability, is adequate for the ASRS-A and excellent for the full-scale ASRS for the sample under investigation. Table 1 provides the results of ADHD screening. For ease of reporting, the group of participants in which the ASRS screening indicated the possibility of an ADHD diagnosis will be referred to as 'ASRS-positive', with the converse of 'ASRS-negative' used to describe the remaining participants in relation to screening results. With the completion of ASRS-A, 33.3% of participants screened positively for ADHD (10, n = 30). This increased to 43.3% upon completion of the 18-question screening tool (ASRS-18) (n = 13). It is noted that 6.7% of participants indicated current or previous pharmacotherapy with methylphenidate, possibly signifying previous ADHD diagnosis (a confirmed diagnosis was only indicated for one participant, and the admission differential diagnosis was not available for either participant). The predominantly inattentive presentation was most commonly identified within the ASRS-positive group (76.9%, n = 10).
Analysis of ADHD symptom score differences between genders revealed that inattention symptoms were significantly more severe in male participants, with the mean score for inattention being 21.00 ± 6.29 out of a possible 36 (n = 20), compared to 13.80 ± 8.40 for females (n = 10) (p = 0.013). Hyperactive/impulsive symptoms were also more severe for male participants, but the difference between genders was not significant (p = 0.101). The ASRS-positive group showed significantly increased severity of hyperactive/ impulsive and inattention symptoms of ADHD, as well as problems with EF and EC than the ASRS-negative group.
Reported substance use and consumption
Considerations for the presence of SUDs in participants were based on the stated diagnosis (where this was available); endorsement of one or more SUDs being present by the = 30) . Thus, 92.3% of the ASRS-positive group had one or more SUDs (12, n = 13), while 58.8% of the ASRS-negative group were identified as having SUDs (10, n = 17). Substances were divided into alcohol, cannabis and street drug use (cocaine and methamphetamine) and comparisons were made between the ASRS-positive and ASRS-negative groups for patients with a current SUD. The number of ASRS-positive participants endorsed for substance use of each substance division was greater than the representation for ASRS-negative participants; however, no significant differences were found for use of alcohol and street drugs. Significant differences were identified for cannabis and polysubstance use (p = 0.03 and p = 0.04, respectively).
When comparing the age of initiation of substance consumption for the study population, significant differences were not found between the two groups. The ASRS-positive participants however were generally younger, with an average age of 15.23 ± 2.55 against 18.03 ± 7.34 years.
Discussion
This study showed that there is merit in investigating the possibility of underlying ADHD in psychiatric populations. Using the endorsement of either current or historical methylphenidate use, the presumed initial rate of ADHD in the study population was 6.7%, which is in line with the estimated prevalence rate of 1.0% -7.3% in adults 11 and the global prevalence rate of 5.3% in children and adolescents. 39 The results of screening with ASRS-A indicated a prevalence of 33.3% (10, n = 30) in our study sample, with an increase to 43.3% (n = 13) with completion of the full ASRS. Both participants with a history of methylphenidate therapy were within the ASRS-positive group. Although the ADHD diagnosis was not verified by a suitably qualified physician for the purpose of this investigation, these rates are reflective of the assertion that historical diagnostic shortcomings and an array of other potential diagnoses could impair identification of ADHD. The need for further exploration of ADHD being an undetected condition in existing psychiatric adult populations is emphasised by the estimation that most adults with ADHD will experience one or more co-morbid psychiatric disorders during their lifetime and that high comorbidity rates are a distinct feature in adults and children with ADHD. 
Attention-Deficit/Hyperactivity Disorder in African populations
Considering participant ethnicity in relation to ASRSpositive participants, 6 out of the 10 ASRS-A participants were black people, 3 were mixed race people and one was unknown. Following the completion of the 18-question screener, the demographics were 7 black people, 4 mixed race people, one white person and one unknown. Thus, more than half of the participants in whom a diagnosis of ADHD was suspected were black people, which concurs with literature reports of inter-racial variance in ADHD prevalence rates being more dependent on the application of suitable screening tools than any distinct cultural differences. 9, 39 This finding supports the need for appropriate translation of the ASRS to better facilitate investigation of this disorder in African populations.
Executive function, emotional control and attention-deficit/hyperactivity disorder presentations and substance use trends
The gender distribution among the ASRS-positive group was consistent with the existing literature of higher ADHD prevalence rates in males compared to females. It has been noted, however, that variability in the prevalence between the genders tends to reduce with age as more women become diagnosed in adulthood because of the impairment arising from the internalised symptoms which may have been overlooked in childhood. 10 The identified presentations of the disorder were skewed towards the inattentive subtype, which is consistent with the study by Cumyn et al. 41 wherein this was the predominant presentation; however, the literature suggests that the majority of cases are the combined presentation. 42 The combined presentation is thought to affect both genders equally, whereas the inattentive presentation is more common in women. 42 The predominantly hyperactive/impulsive subtype is considered the rarest presentation. 42 The significant differences identified between the ASRSpositive and ASRS-negative groups for EF and EC are consistent with literature stating that such deficits are strongly associated with ADHD. 43, 44 The executive control and cortico-cerebellar networks coordinate executive functioning, which can be described as planning, goaldirected behaviour, inhibition, working memory and the flexible adaptation to context. These networks are underactivated and have lower internal functional connectivity in individuals with ADHD compared with individuals without the disorder. 43 Persons with ADHD show impairments in judgement, organisation, planning and decision-making as well as in behavioural disinhibition and cognitive flexibility. 4, 45, 46 EC deficits include irritability, hot temper, low frustration tolerance, impatience and sudden unpredictable shifts towards negative emotions such as anger, dysphoria and sadness, occurring in an intensity that is considered inappropriate in relation to the situational context, age and developmental stage. 47, 48 It predicts poorer social outcome and peer rejection. 49 With reference to Barkley's model, 4, 50 impairments in EF and EC can be explained by a core inhibition deficit; insufficient emotional regulation is considered to represent one consequence of deficient executive inhibitory control. The consequences of impaired response inhibition associated with ADHD to emotional competence include increased emotional reactivity, decreased frustration tolerance and diminished ability to self-regulate emotions. Both motivational and executive processes are likely involved in emotional responding. 48 It was reported that trends identified for cannabis-and polysubstance use were significantly different between the ASRS-positive and negative groups. These findings were consistent with the results reported in the study by Fabricius et al. 51 It is notable that these consistencies were identified between studies conducted within South Africa for both cannabis-and polysubstance use, with specific consideration given to the association with cannabis given that this would appear to contrast against the assumption that ADHD would have a greater association with stimulant abuse. 51 It was considered by Fabricius et al. 51 that this may be related to easy accessibility of cannabis in South Africa. The association with polysubstance use could be interpreted as being consistent with the literature stating that ADHD is associated with a more severe presentation of SUD.
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Study strengths and limitations
This study provided evidence within an African setting which concurs with existing literature regarding the association between mental illness, ADHD and substance use. Given the previously stated lack of data on ADHD from Africa, this investigation contributes to the greater body of literature specifically pertaining to ADHD, but also its relation to substance use and co-morbid psychiatric conditions. The determination of Cronbach's α in such a setting is valuable for guiding the use of the ASRS within similar study populations and thus aiding further efforts towards gathering the much needed data on this condition in Africa. These study strengths are, however, impacted by a number of limitations which are discussed below:
1. The sample size was small, and thus, the generalisability and reliability of the study are limited and would require reproduction on a larger scale in order to appropriately identify trends. 2. A convenience sample was used, and thus, a selection bias existed in the study population. These results cannot be applied to the general population and can only be considered for potential generalisation in similar clinical settings. 3. Despite investigations that support the validity of selfreport questionnaires, recall bias in this specific patient population may have resulted in skewing of the results which impairs the study reliability and generalisability. 4. As the participants were sourced from a clinical setting, the nature and severity of the current illness(es) experienced by the participants may have interfered with the integrity of data collection tools, resulting in comorbidity bias. Additionally, the provisional or differential diagnoses upon admission were not available for all participants, reducing the potential for analysis directed by confirmed diagnostic information.
5. The English version of the ASRS was used for a population with varying home languages. The specific limitation with respect to the sample was the lack of a validated format of the ASRS in Xhosa. Thus, there is the risk of inappropriate interpretation of the data collection tool questions which may have skewed the results in different possible ways, although the Cronbach's α indicated that the instrument was reliable for the sample. 6. Despite the fieldworkers being psychiatrically trained and thus ideal for interactions with subjects within the study sample, the previously stated limitations relating to the study sample and language barriers were apparent with respect to appropriate interpretation and administration of the ASRS. Such challenges could be mitigated by the presence of a psychometrist; however, the availability of such professionals in developing areas may be limited, and as such, it is imperative that similar investigations in such populations are undertaken by fieldworkers with psychometric assessment experience and/or training. Despite the mentioned obstacles, the statistics done on the responses of the present sample showed that the instrument (ASRS) was suitable for the population under investigation as it showed to be reliable (good internal consistency).
Recommendations
Despite the stated limitations, this study provides evidence to support a recommendation to include ADHD screening in acute inpatient settings in the South African context. It is noted that generalisability of the study is limited, and, thus, a further recommendation would include continued investigation into use of the ASRS on a larger scale with improved study design and controls, such as ensuring appropriate diagnostic assessment for ASRS-positive participants to allow for a true indication of the prevalence of ADHD in the selected population. However, application of the ASRS on its own may be insufficient. The diversity of culture and language in South Africa creates a need for appropriate translation and validation of this instrument into indigenous South African languages so as to facilitate improved completion and/or administration of the tool across different ethnic groups.
Conclusion
Although challenges related to language and duration of the assessment, the target number of screenings was completed within a culturally diverse sample of psychiatric patients. Determination of Cronbach's α for both the ASRS-A and ASRS-18 within the study population revealed the internal consistency to be adequate for the ASRS-A and excellent for the full scale ASRS. The potential prevalence of ADHD within the study population was 33.3% (ASRS-A) and 43.3% (ASRS-18), whereas the presumed initial prevalence estimation was only 6.7% (n = 30), supporting the recommendation that ADHD screening be included within the standard assessment in such populations. Substance consumption and use was widespread within the study population, with significant differences being identified between the ASRS-positive and http://www.sajpsychiatry.org Open Access ASRS-negative groups for cannabis-and polysubstance use. A significant increase in severity of executive functioning and EC problems was also associated with the ADHDpositive group which was consistent with the available literature indicating the association between such deficits and ADHD.
